ABSTRACT HD 142527 is a young pre-main sequence star with properties indicative of the presence of a giant planet or/and a low-mass stellar companion. We have analyzed an X-Shooter/Very Large Telescope spectrum to provide accurate stellar parameters and accretion rate. The analysis of the spectrum, together with constraints provided by the SED fitting, the distance to the star (140 ± 20 pc) and the use of evolutionary tracks and isochrones, lead to the following set of parameters T eff = 6550 ± 100 K, log g = 3.75 ± 0.10, L * /L ⊙ = 16.3 ± 4.5, M * /M ⊙ = 2.0 ± 0.3 and an age of 5.0 ± 1.5 Myr. This stellar age provides further constrains to the mass of the possible companion estimated by Biller et al. (2012) , being in-between 0.20 and 0.35 M ⊙ . Stellar accretion rates obtained from UV Balmer excess modelling, optical photospheric line veiling, and from the correlations with several emission lines spanning from the UV to the near-IR, are consistent to each other. The mean value from all previous tracers is 2 (± 1) × 10 −7 M ⊙ yr −1 , which is within the upper limit gas flow rate from the outer to the inner disk recently provided by Cassasus et al. (2013). This suggests that almost all gas transferred between both components of the disk is not trapped by the possible planet(s) in-between but fall onto the central star, although it is discussed how the gap flow rate could be larger than previously suggested. In addition, we provide evidence showing that the stellar accretion rate of HD 142527 has increased by a factor ∼ 7 on a timescale of 2-5 years.
INTRODUCTION
Since the first discovery of a planet orbiting a star other than the Sun (Mayor & Queloz 1995) , around 1000 exoplanets have been confirmed around main sequence stars with different properties. Indeed, the latest results from Kepler are consistent with nearly every Sun-like star in the galaxy harboring a planet (Fressin et al. 2013 ).
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Planet formation is expected to occur in the gas and dust disks that surround young stars during the first ∼ 10 Myr. However, the detection of planets caught in their process of formation is limited only to a few candidates (e.g. Huélamo et al. 2011; Kraus & Ireland 2012; van Eyken et al. 2012; Brittain et al. 2013) . Nevertheless, several pre-main sequence (PMS) stars present specific properties that make them the ideal candidates to look for planets in their disks.
One of these objects is the isolated, intermediatemass PMS star HD 142527, which shows several observational signatures of ongoing gas giant planet formation. Using spectra taken by the SWS and LWS instruments mounted on the Infrared Space Observatory, Malfait et al. (1999) reported two different dust components in its almost face-on disk. This double nature is accompanied by a specific morphology. Near and midinfrared images show that the disk has a large inner hole, two bright facing arcs, and a spiral arm extending from one of them (Fukagawa et al. 2006; Fujiwara et al. 2006) . Verhoeff et al. (2011) provided a more precise description of the circumstellar environment of HD 142527, constituted by a geometrically thin inner disk that extends from 0.3 to 30 AU, an optically thin halo-like component of dust in the inner disk regions, and a massive outer disk running from 130 AU up to 200 AU. These authors find that the peculiar properties of this system are indicative of on-going planet formation (see also Rameau et al. 2012) . Casassus et al. (2012) proposed that the gap between the inner and outer disk could have been carved out by a giant planet located at around ∼ 90 AU, which causes perturbations in the whole disk and the appearance of spiral arms. More recently, Casassus et al. (2013) used ALMA observations to report the presence of planet-induced CO gas channels flowing from the outer to the inner disk at a rate ranging between 7 × 10 −9 and 2 × 10 −7 M ⊙ yr −1 . This flow would supply material to the inner disk and is consistent with a previous estimate of the stellar accretion rate (Garcia Lopez et al. 2006, see below) . Other possible scenarios explaining the peculiar properties of the HD 142527 include the possible presence of a stellar companion (Fukagawa et al. 2006; Baines et al. 2006; Biller et al. 2012; Close et al. 2014) .
While observations of HD 142527 have generated a great deal of excitement, the stellar and accretion properties are poorly characterized. Based on unpublished spectra and photometry, HD 142527 was classified as a Herbig Ae/Be (HAeBe) star by Waelkens et al. (1996) , and a spectral type F6-F7III is the most commonly assumed (Houk 1978; van den Ancker et al. 1998) . From an Hipparcos distance of ∼ 200 pc, van den Ancker et al.
(1998) derived a stellar mass and luminosity of 3.5 M ⊙ and 69 L ⊙ , a surface temperature of 6300 K and an age of 10 5 years. These values are partially similar to the ones obtained in subsequent works (van Boekel et al. 2005; Manoj et al. 2006) . In contrast, Fukagawa et al. (2006) assumed a distance of 140 pc, stellar mass of 1.9 M ⊙ , and an age of 2 Myr. Recent works (e.g. Biller et al. 2012; Rameau et al. 2012 ) assume the parameters provided by Verhoeff et al. (2011) 
L ⊙ , T = 6250 K, age = 5 Myr, R = 3.8 R ⊙ . Regarding the stellar accretion rate, there are only two estimates in the literature. Garcia Lopez et al. (2006) provided ∼ 7 × 10 −8 M ⊙ yr −1 from the correlation with the Brγ luminosity in Calvet et al. (2004) . More recently, Salyk et al. (2013) obtained a correlation between the accretion luminosity derived from different observational methods, and the H I Pfund β line luminosity. Using this correlation, a mass accretion rate of ∼ 1 × 10 −7 M ⊙ yr −1 was derived for HD 142527. However, accretion rates obtained from individual lines suffer from large uncertainties, while the average derived from several line luminosities measured simultaneousy is a more robust estimate (Rigliaco et al. 2012) . Moreover, accretion variability has been reported for several HAeBes (Mendigutía et al. 2011 (Mendigutía et al. , 2013 , for which estimates obtained at different epochs become necessary.
The parameters characterizing the central star determine the energy received by the disk and influence its geometry, energy balance, accretion rate and contribution to the spectral energy distribution. It is our aim to provide an independent, self-consistent study of the stellar parameters of HD 142527, that will serve for future detailed analysis of its disk properties. We make use of an X-Shooter/Very Large Telescope (VLT; Vernet et al. 2011 ) spectrum, whose wide wavelength coverage from the UV to the near-IR provides an accurate estimate of the mass accretion rate from several tracers observed simultaneously.
This paper is organized as follows. Section 2 describes the X-Shooter spectrum used in this work. The stellar properties of HD 142527 are derived in Sect. 3, and the accretion rate in Sect. 4. Results are summarized and discussed in Sect. 5.
OBSERVATIONAL DATA
This work is mainly based on the spectrum of HD 142527 taken on 2010-04-01 UT08:43, using the XShooter spectrograph mounted on the VLT (Vernet et al. 2011 ). X-Shooter covers a wide spectral range (300nm-2.5 µm) across three arms: 300-590 nm, 530 nm-1.0 µm, and 1.0-2.4 µm with the UVB, VIS and NIR arms, respectively. The smallest slit widths available were used: 0.5" (UVB), 0.4" (VIS), and 0.4" (NIR). This gives the highest spectral resolution achieveable with X-Shooter; R=9100, 17400 and 11300, respectively. The target was observed in nodding mode with a total exposure time of 82 seconds.
The spectrum was reduced in two stages. The first follows the standard reduction from the X-Shooter pipeline v0.9.7 (Modigliani et al. 2010) . The pipeline-reduced 1D spectrum is suitable for measurement of spectral lines but not for an analysis of the continuum shape, due to problems encountered when the separate echelle orders are merged. Therefore, a second stage of reduction was required to derive the proper SED shape. The flux standard observed on the same night has a poor S/N ratio and is rejected in favour of a higher S/N telluric standard, observed shortly after the target star. The exact flux of the telluric standard is not known and therefore cannot produce an accurate flux correction. However, absolute flux calibration is not required for this work, which only needs from an accurate determination of the SED shape in the UVB arm (Sect. 4.1). In order to perform this correction, each echelle order of the telluric standard was corrected individually by comparing against a model of the same spectral type. We obtained accurate stellar parameters for our telluric standard, HIP 77968, by comparing the wings of the Balmer re-combination lines with a grid of Kurucz-Castelli model atmospheres from Munari et al. (2005) . The Balmer wings have been shown to be sensitive to change in both T eff and log g (Montesinos et al. 2009) . Using this method, we derived T eff = 12000 ± 250 K and log g = 4.2 ± 0.15 for the telluric star. These values agree within the spectral type range of the literature (e.g. Straizys & Kuriliene 1981) , and were used for the corrections. Each echelle order of the telluric spectrum was divided through by the corresponding Kurucz model atmosphere to produce a correction function. This was then applyed to the 1D echelle orders of HD 142527, resulting in each echelle order now having the correct SED shape. They were then merged together where they overlap to produce the corrected 1D spectra.
STELLAR PARAMETERS
The problem of the distance to this star is fundamental to determine the stellar parameters, which in turn effects the accretion rate estimates (Sect. 4). The parallax from the Hipparcos catalogue is π = 5.04 ± 1.18 mas, which implies a distance of 198.4 −43.4 pc). However, in both cases σ π /π > 0.17, therefore the Lutz-Kelker bias (Lutz & Kelker 1973) prevents from deducing a reliable distance to the star from the parallaxes. The consensus is to adopt a shorter distance of 140 (± 20) pc (Fukagawa et al. 2006) , which is the one adopted in this work. There are strong reasons supporting that assumption: the star is within ∼ 1 degree of the Lupus IV cloud (at a mean distance of 140 pc) and has known Lupus and Sco-Cen members in its vicinity (the de Zeeuw et al. 1999, catalog shows four Sco-Cen members within 2 degrees, and nine within 3 degrees). In addition, the proper motion and radial velocity of HD 142527 are similar to those of other of stars in the Lupus clouds (see van Leeuwen 2007; Galli et al. 2013) .
A visual inspection of the blue part of the X-Shooter spectrum and a comparison with MK standars (see e.g. Gray & Corbally 2009 ) hints that the spectral type is between ∼F3 and F8, whereas the luminosity class is between V and III. However, the photospheric lines that are primary indicators for the stellar temperature in F stars, namely the Balmer hydrogen lines, cannot be used here since their profiles show a non-photospheric component caused by accretion (Sect. 4.3). For the same reason, the Ca II HK and Na ID lines, as well as Ca I at 4226Å and Fe I at 4046, 4383Å (which are also temperature indicators in combination with Hγ and Hδ; Gray & Corbally 2009) , cannot be used either. In addition, the spectral resolution -lower than that of a echelle spectrum-prevents from applying diagnostics based purely on line ratios. Therefore an alternative was followed to further constrain the stellar parameters.
We have used the region 4200-4400Å to obtain an estimate of the effective temperature ( Fig. 1) . A grid of high-resolution spectra with T eff = 6300-6700 K, in steps of 100 K, and log g=3.0, 3.5, 4.0, 4.5 was synthetized. The programmes synthe and atlas (Kurucz, 1993) fed with the models describing the stratification of the stellar atmospheres (Castelli & Kurucz 2003) and solar abundances were used. For a given gravity, the depth/equivalent width of the vast majority of the lines decrease as the temperature increases -as expected-so we have used this fact to constrain the value of T eff . To quantify that, we normalized to unity the observed spectrum and the synthetic models, and integrated the area below the spectral lines (avoiding the CH G-band around 4300Å, which shows clear gravity effects for a given tem- perature, and Hγ). This analysis has the advantage that the integrals do not depend on the projected rotational velocity v sin i, because rotational broadening conserves equivalent widths. The results can be found in Fig. 2 . The thick horizontal red line marks the value of the area contained under the observed spectrum, that has been scaled to 1.0, and the shaded area accounts for potential inaccuracies in the normalization of the observed spectrum and hence in the value of the integral; the black dots and lines joining them are the areas contained under the corresponding synthetic models normalized to the area under the observed spectrum. The dashed line marks the values of log g for main-sequence stars in this range of temperatures. As it can be seen, the effective temperature should be higher than 6400 K but not than 6700 K. In order to constrain the value of log g, all the luminosity criteria given by Gray & Corbally (2009) for F-type stars have been checked for the latter range of temperatures. Values between log g=3.5 and 4.0 are valid but unfortunately none of the criteria provide clues to break the degeneracy and give an accurate value for the gravity. This problem was circunvented using the distance to the star. We have taken as a baseline the model with T eff =6550 K and log g=3.75 (right in between the limits in temperature and gravity given by the spectral analysis above). A Kurucz low-resolution model with these parameters was fitted to the available optical photometry (Johnson BV and Cousins I c photometry from the Hipparcos CDS catalogue I/239/hip main 1 ). By integrating the dereddened fit, the observed photospheric flux can be estimated. On the other hand, using evolutionary tracks and isochrones (Fig. 3) , the point (6550 K, 3.75) can be taken from the (T eff , log g) HR diagram to the (T eff , L * /L ⊙ ) HR diagram, allowing us to estimate the stellar luminosity. From the photospheric flux and the luminosity, the distance can be estimated; for that particular model it turns out that d = 144 pc, in excellent agreement with the distance of 140 pc assumed for the star. An uncertainty of ±20 pc, translated into the luminosities, implies an uncertainty of ±0.10 in log g. Distances derived for values of log g outside the range 3.75±0.10 are inconsistent with the star being at 140±20 pc.
The uncertainty in the temperature, set in ±150 K by the results displayed in Fig. 2 , can be further reduced to ±100 K when models with temperatures outside the range 6550±100 K are compared with the observed spectrum in the region of the CH G-band (Fig. 1) , which for a given T eff shows a strong dependence with log g. For T eff < 6450 and T eff > 6650 K the gravities needed to reproduce that feature are incompatible with the star being at 140 ± 20 pc. Table 1 summarizes the stellar parameters derived for HD 142527 from a combined analysis of the spectrum, SED fitting, and the use of evolutionary tracks and isochrones. These allowed us to also estimate the mass and age of the star. The colour excess in the table corresponds to the reddening required to fit the Kurucz lowresolution spectrum with 6550 K, log g=3.75 to the observed photometry.
ACCRETION RATE
Based on the previously obtained stellar parameters, HD 142527 is a giant star with a mass typical of a late type HAeBe star and a temperature more akin to a classical T Tauri. In order to es- timate its mass accretion rate (Ṁ acc ), it is assumed that material in the disc is transported to the star in the context of magnetospheric accretion (MA hereafter; Uchida & Shibata 1985; Koenigl 1991; Shu et al. 1994; Bouvier et al. 2007) , as this has been shown to hold for intermediate-mass T Tauris and HAe stars Vink et al. 2002; Muzerolle et al. 2004; Mottram et al. 2007; Donehew & Brittain 2011; Mendigutía et al. 2011 ). According to MA, the infalling material shocks the photosphere heating the region and releasing soft X-rays. The majority of these go on to thermalize the surrounding, resulting in emission that is predominately in the UV and optical. This energy is reflected by an excess emission in the Balmer region of the spectrum (Sect. 4.1) or by veiled photospheric lines in the optical region (Sect. 4.2). In addition, accretion estimates based on the two previous observables were found to correlate with the luminosity of several emission lines that span from the UV to the near-IR (Sect. 4.3). Observed and Kurucz spectra of HD142527 are shown with in black and red, respectively. Both spectra were normalised to 1 at 4000Å and the observed spectrum was adjusted to match the slope of the model spectrum between 4000-4600Å.
Balmer Excess
The Balmer Excess (∆D B ) is given by:
where (U − B) 0 is the intrinsic colour of the photosphere and (U − B) dered is the deredenned, observed colour. To perform a reddening correction the observed spectrum and Kurucz model representing the photosphere are first both normalised to 400nm. From here the slope of the observed spectrum is adjusted to match the spectra of the model between 400-460nm. This is done by measuring the difference between the observed and model and fitting the points with the Cardelli et al. (1989) extinction law, which is then extrapolated to 360nm. By applying this fit to the observed spectra the slopes now match and the U band point for measurement is in the correct place. Due to the slope normalisation the B band is now the same for both object and model (see Fig. 4 ), and the equation for the Balmer Excess simplifies to:
where F int is the intrinsic flux of the star at 360nm (the model in this case), and F acc is the flux due to accretion at 360nm, such that F int + F acc is the observed flux. This is the expresion used in Donehew & Brittain (2011) . In their approach ∆D B can be measured without knowledge of a precise flux, and only the SED shape is required. This is appropriate for the characteristics of our X-Shooter spectrum of HD 142527 (see Sect. 2).
The modelling used to determineṀ acc from ∆D B closely follows the work of Calvet & Gullbring (1998) , who applyed shock modelling in the context of MA, and the work of Muzerolle et al. (2004) and Mendigutía et al. (2011) , who applied the same model to HAeBe stars. We follow the same nomenclature and methodology described in the previous works. For a given set of stellar parameters there is only one observable ∆D B for each possible value ofṀ acc (Mendigutía et al. 2011) . From this, a measurement of ∆D B can be used to determine the accretion rate. We obtain ∆D B = 0.12 ± 0.03. The excess emission coming from the hot spot of the accretion column can be approximated as a blackbody function:
col , where T col is the temperature of the hot spot region and σ is the Stefan-Boltzmann constant. The total flux from the undisturbed photosphere can also be represented as a blackbody function:
eff . With these approximations the column temperature can be described as T col = F /σ + T 4 eff 1/4 , where F is the inward flux of energy from the accretion column, adopted to be 10 12 ergs cm −2 s −1 as this has been shown to provide appropriate filling factors (f < 0.1) for HAeBe objects Mendigutía et al. 2011) . For the surface temperature of HD 142527 and F = 10 12 ergs cm −2 s −1 , the column temperature is T col = 11800 ± 120 K. This corresponds to a filling factor of f = 0.010 ± 0.004, which is within the expected range, and an accretion rate oḟ M acc = 1.3(±0.5) × 10 −7 M ⊙ yr −1 .
4.2.
Photospheric line veiling A second, rough estimate of the accretion rate was obtained from veiled photospheric lines, i.e. those showing weaker absorptions than the corresponding naked photoshere, due to the contribution of the accretion emission. Veiling is estimated by measuring the parameter r = (EW phot -EW)/EW on several photospheric absorption lines, where EW is the observed equivalent width, and EW phot the photospheric equivalent width estimated from a Kuruckz synthetic spectrum with the same stellar parameters as HD 142527. Figure 5 shows excerpts of the X-Shooter spectrum in the range 583 -653 nm (i.e., the range roughly covered by the Johnson R photometric filter), where we focused our measurements. Veiling is apparent in some photospheric lines, although it is not very intense, with an average value r = 0.3 ± 0.1. The uncertainty comes from the propagation of the individual EWmeasurements, which are in turn estimated from those lines with non-detected veiling, with r values scattering about zero. The excess flux in the R photometric band is r/(1+r) times the luminosity of the photosphere in the same band (White & Basri 2003; White & Hillenbrand 2004) , which is obtained by convolving this photometric filter with the Kurucz synthetic spectrum. The accretion luminosity is then derived transforming the R-band excess to a total excess by using a bolometric correction, which is adopted to be -0.4 mag. This is the value obtained by Hartigan et al. (1995) for an optically thick slab of hydrogen at 10 4 K, which is the typical temperature of the accretion shock (Sect. 4.1). However, it is noted that the bolometric correction is not based on a magnetospheric accretion model but on a boundary layer one. For this reason, we assume that the accuracy of the accretion rate estimated from this method is not better than ± 1 dex. The resulting accretion luminosity, log (L acc /L ⊙ ) ∼ 0.8, can be transformed to a mass accretion rate from
derivingṀ acc ∼ 3 × 10 −7 M ⊙ yr −1 . 
Line luminosities
The accretion rate was also determined from the empirical correlations between the accretion luminosity and several emission lines that span from the UV to the near-IR region of the spectra. These have the form log L acc = a + b × log L line , with a and b constants that depend on the specific line considered. Accretion luminosities are then transformed into mass accretion rates by using Eq. 3. Figure 6 shows the emission lines analyzed in this work, as observed in the X-Shooter spectrum of HD 142527. Table 2 lists their line equivalent widths and luminosities, the corresponding accretion luminosities and mass accretion rates, and the references from which the accretion-line luminosities correlations were obtained. Line luminosities were derived combining the circumstellar equivalent widths, obtained by subtracting the Kurucz photospheric spectrum from the observed one, and the continuum flux adjacent to each line, derived from the photometry indicated in Sect. 3 2 . Line luminosities were dereddened considering the E(B-V) value in Table 1 , a standard value for the total to selective extinction ratio (R V = 3.1), and the extinction law in Cardelli et al. (1989) . It is noted that the photospheric fluxes and the X-Shooter spectrum were taken on different dates, which could introduce some uncertainty. However, it is assumed that continuum variability is low for this object (Sect. 3). Therefore, it is not expected that results would significantly change if the photometry and the spectrum were taken simultaneously. In addition, the empirical correlations with the Ca IIK, Hγ, Na ID, and O I8446 lines were derived from stars with masses below the stellar mass of HD 142527, although we assume them as equally valid given that recent works indicate that these can be extrapolated to more massive, hotter regimes (Pogodin et al. 2012; Mendigutía et al. 2013) .
According to these estimates, the mass accretion rate of HD 142527 is in between ∼ 6 × 10 −8 and 4 × 10 −7 , (2008), (6): Calvet et al. (2004) based on the line luminosity of Hγ and O I8446, respectively. The mean accretion rate derived from the hydrogen recombination lines has been proposed to be the most accurate accretion rate estimate (Rigliaco et al. 2012 ), providing 1.3 (± 0.5) × 10 −7 M⊙ yr −1 (this uncertainty comes from the propagation of the ones for each line). However, the averaged value from the rest of the lines, 1.4 (± 0.8) × 10 −7 M ⊙ yr −1 , is consistent within the uncertainties. Therefore, it is assumed that the best accretion rate estimate obtained through this method is the total average from all the emission lines, providing 1.4 (± 0.4) × 10 −7 M ⊙ yr −1 .
DISCUSSION AND CONCLUSSIONS
We used a X-Shooter spectrum of HD 142527 to provide an accurate, independent determination of its stellar parameters and accretion rate. The stellar parameters are summarized in Table 1 , the mass accretion rates obtained from the different tracers are plotted in Fig. 7 . All individual accretion rate estimates are consistent to each other, given that they lie within ± 3σ from the mean value. Therefore, we consider this average value as the most robust estimate of the accretion rate of HD 142527: 2 (± 1) × 10 −7 M ⊙ yr −1 , where the uncertainty is calculated from the propagation of the individual ones.
Garcia Lopez et al. (2006) estimated an accretion rate of 7 × 10 −8 M ⊙ yr −1 , assuming a distance of 200 pc and different stellar parameters than derived here. Therefore, this result cannot be directly compared to ours. In order to make an appropriate comparison, we first transformed the Brγ luminosity provided in Garcia Lopez et al. (2006) to the one that would be derived at a distance of 140 pc. The same L acc -L Brγ calibration was then applied, using the transformed line luminosity, to derive an accretion luminosity of 0.58 L ⊙ , instead of the 1.01 L ⊙ provided in that work. Finally, the corresponding mass accretion rate from Eq. 3, using the stellar parameters derived here, is ∼ 3 × 10 M ⊙ yr −1 , which is a factor ∼ 7 lower than our estimate. The difference cannot be associated to different procedures but mainly to variability on a timescale of 5 yr, which is the time elapsed between the spectrum in Garcia Lopez et al. (2006) and ours. The Brγ line in that work showed no emission whereas this can be observed in our X-Shooter spectrum (see Fig A. 1 in Garcia Lopez et al. 2006 , and our Fig. 6 ). Regarding the more recent accretion estimate from the Pfund β line luminosity in Salyk et al. (2013 Salyk et al. ( , spectra taken on 2008 , a mass accretion rate of 1 × 10 −7 M ⊙ yr −1 was provided. Note that this value, clearly above the estimate in Garcia Lopez et al. (2006) , refers to exactly the same stellar parameters and distance assumed in that work. However, that value translates again to 3 × 10 −8 M ⊙ yr −1 , once the above described correction considering 140 pc and our stellar parameters is applyed. As mentioned by Salyk et al. (2013) , their empirical calibration provides lower limit estimates for the accretion rate, given that the accretion measurements in Mendigutía et al. (2011) were not considered. If these measurements are taken into account, and using Fig. 8 from Salyk et al. (2013) , a mass accretion rate consistent with our result is obtained. This would constrain the timescale of the observed variability of a factor ∼ 7 in HD 142527 to only 2 yr. Casassus et al. (2013) obtained a gas flow rate from the outer to the inner disk of HD 142527. According to that work, the gap-crossing filament they found transports a mass accretion rate in-between 7 × 10 −9 and 2 × 10 −7 M ⊙ yr −1 . The lower limit was derived from the HCO + emission, assuming that the emitting gas is close to the critical density, n(H 2 ) ∼ 10 6 cm −3 . Because the gas is likely at a density higher than the critical density, 10 −9 M ⊙ yr −1 is a lower limit to the flow through the filament. The upper limit of this flow, 2 × 10 −7 M ⊙ yr −1 , was derived from the dust continuum emission, assuming that the fraction of continnum emission from the filament is the same as the mass fraction of the filament relative to the total disk mass, and that the gas-to-dust ratio is uniform (and at the standard value) throughout the disk. However, this assumption may not be valid if the grain abundance in the filament differs from that of the disk at larger radii, which is the region responsible for most of the dust continuum emission. Rice et al. (2006) have argued that pressure gradients at the outer edge of a disk gap can act as a dust filter, letting particles smaller than a critical size (typically larger than ∼ 10 µm) through to the inner disc while holding back larger particles in the outer disc. As a result, this process can also produce a very large gasto-dust ratio in the filament, which would lead to an underestimate of its gas mass, and therefore of the accretion rate inferred by Casassus et al. (2013) , potentially by a few orders of magnitude. Despite the uncertainty introduced by this possibility, it is unlikely that the true accretion rate through the filament would be much larger than the upper end of the accretion rate for 2M ⊙ HAeBe stars (∼ 10 −6 M ⊙ yr −1 ; Donehew & Brittain 2011; Mendigutía et al. 2011) . Given the uncertainty on the gap flow, it is difficult to state whether it is larger, the same, or smaller than the stellar accretion rate derived in this work, and therefore what fraction, if any, could be intercepted by a possible planet. Nevertheless, the stellar accretion rate we have derived assuming the same distance of 140 pc is consistent with the upper limit in Casassus et al. (2013) . Under the hypothesis that the disk flow rate is constant -the X-Shooter spectrum used to provide our estimates was taken 2 yr before the observations analyzed in that work-, our stellar accretion rate would imply that almost all gas transferred from the outer to the inner disk is trapped by the central star, and only a small amount could be accreted onto the planet. This would be consistent with small planetary accretion rates, predicted to be in the range ∼ 10 −9 -10 −11 M ⊙ yr −1 (see e.g. Ayliffe & Bate 2009; Machida et al. 2010 ). Time-monitoring of the simultaneous behaviour of the gas flow in the different parts of the HD 142527 system could provide interesting results on their dynamics and on the possible influence from a giant planet.
Finally, Biller et al. (2012) (see also Close et al. 2014 ) reported the detection of a low-mass stellar companion to HD142527 separated by 88 mas from the star and at a PA of 133 degrees, i.e., not co-located with the filament reported by Casassus et al. (2012) . As reported in that work, the mass derived for the companion is strongly dependent on the precise age of the central object, assumed to be in the range 1-10 Myr. The tighter constraint that we find for the age of the system indicates that the mass of the possible companion should be in-between 0.20 and 0.35 M ⊙ (see Fig. 3 in Biller et al. 2012) , based on the Baraffe et al. (1998) tracks.
In summary, accretion rate studies on objects with properties similar than HD 142527 are helpful not only to constrain accretion rate variability but also to give insight into possible stellar/planetary companions. 
